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Beam switching cuts landing-system 
costs NEWS, ED 21, p. 28 


Charge-transfer camera designed for 
home TV NEWS, ED 22, p. 27 


Coding symbol to spur grocery elec- 
tronics NEWS, ED 9, p. 31 


Color television swinging to in-line 
tubes as complex ICs widen con- 
sumer market NEWS, ED 1, p. 
34 

Consumer electronics adding sophis- 
tication. .. NEWS, ED 13, p. 25 


Electronic watches: A big step for- 
ward. . .NEWS, ED 3, p. 19 


Electronics for cars said to pose big- 
ger challenge than space work... 
NEWS, ED 7, p. 28 


Electronics for watches: Packages 
get smaller...NEWS, ED 17, p. 
19 

Flammability ratings are revised by 
UL NEWS, ED 21, p. 28 

How to change bulky, discrete cir- 
cuits into their micro-chip equiva- 
lents SR, ED 6, p. 72 

Hydrogen fuel ceils for cars passes 
tests NEWS, ED 20, p. 19 

Missile sync generator offers vari- 
able scan for TV systems. 
NEWS, ED 10, p. 30 
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New fears plaguing uW-oven indus- 
try...NEWS, ED 7, p. 20 

New portability for phones coming 
.. .NEWS, ED 9, p. 32 

New stamps mark electronics mile- 
stones...NEWS, ED 9, p. 44 

PMOS memories turn up in phones 
...NEWS, ED 11, p. 30 

Point-of-sale market rings up dra- 
matic growth...NEWS, ED 19, 
p. 36 

Quadrasonic systems getting better 
pickups. ..NEWS, ED 14, p. 20 

Radio control built into car seat-belt 
... NEWS, ED 17, p. 19 

Signetics penetrating automotive 
market. . .NEWS, ED 4, p. 26 

TV cameras employing charge-cou- 
pled devices being readied for 
market. . .NEWS, ED 17, p. 26 

TV industry views discs as ‘‘break- 
through of '70s’. . .NEWS, ED 11, 
p. 29 

Tiny CCD TV camera offered com- 
mercially... NEWS, ED 18, p. 26 

Tiny TV antenna has beam rotator 
... NEWS, ED 15, p. 23 

U.S. acts to implement consumer 
safety rules...NEWS, ED 8, p. 
26 


U.S. prepares full-scale attack on 
consumer products hazards. . 
NEWS, ED 9, p. 42 

U.S. regulation opens a -new field: 
electronics for antiskid braking 

NEWS, ED 14, p. 28 

Van Allen rebuts report of micro- 
wave oven peril...NEWS, ED 9, 
p. 32 

Which semis for cars? Panel to de- 
bate issues. . .NEWS, ED 1, p. 27 

2-way CATV system to be tested in 
homes... NEWS, ED 4, p. 26 

8 Quadraphonic systems being 
evaluated by EIA...NEWS, ED 
16, p. 19 


$100 electronic slide rule could make 
it this year... .NEWS, ED 8, p. 25 


Displays 


Black-white display terminals adapt- 
ed for color by controller IFD, 
ED 22, p. 112 

Ceramic image-storing device can 
project data by _ reflection 
NEWS, ED 12, p. 40 

Custom LX displays for small-quanti- 
ty needs PF, ED 3, p. 79 

Display makers debate pros and cons 
of 4 leading types. ..NEWS, ED 
19, p. 34 

Display method draws curves, not 
vectors, and with less data. . 
NEWS, ED 22, p. 32 

Feedback circuit improves electron- 
gun aim by limiting acceleration- 
voltage changes. . .IFD, ED 23, p. 


LED array helps build a bargraph 
display. . .1FD, ED 21, p. 118 
Liquid-crystal cell used for sonic 
viewing. ..NEWS, ED 26, p. 32 








Liquid-crystal panel overcomes video 
rate operating ‘barrier’. . . NEWS, 
ED 12, p. 40 

Liquid crystals used in holographic 
memory. ..NEWS, ED 5, p. 24 

New TV setup allows programmed 
learning. ..NEWS, ED 15, p. 24 

6000-line resolution planned in T\ 
camera. . .NEWS, ED 8, p. 26 


Electro-Optics 


Fiber-optic modules pave way for 
data and control systems.. 
NEWS, ED 22, p. 43 

New ways to exploit an old material 
emerge. ..SR, ED 18, p. 76 

Optically controlled PMOS logic by- 
passes pin-limitation problem. . 
NEWS, ED 4, p. 33 

Promise and the big hitch in fast, 
fast optical computing. . .SR, ED 
6, p. 77 


General Industry 


Check before you freeze that design! 
.. ART, ED 1, p. 90 

Devices meeting will scan advances 
in 3 major areas...NEWS, ED 
24, p. 27 

Exporting of technology stirs a pro- 
test by labor...NEWS, ED 7, p. 
19 

FAA investigates vif for civilian navi- 
gation. ..NEWS, ED 10, p. 25 

Fivefold growth forecast for special- 
ized carriers... NEWS, ED 20, p. 
20 

IEEE moves closer to an expanded 
role...NEWS, ED 4, p. 26 

Intercon "74: The accent will be on 
marketing. . .NEWS, ED 19, p. 24 

Japan's electronics: Industry in 
transition. ..SR, ED 26, p. 42 

Nuclear power electronics: Industry 
with a long future...NEWS, ED 
15, p. 26 

One-day courses due at the 
show. . .NEWS, ED 5, p. 24 

Paris show attracts 121 U.S. semi 
makers. . .NEWS, ED 10, p. 25 

Rising $26.9-billion market seen for 
electronics in '73...NEWS, ED 
5, p. 23 

Seminar to consider electronic 
thievery... NEWS, ED 14, p. 19 

Three ways outlined to ease energy 
crisis. ..NEWS, ED 20, p. 20 

U.S. spur to oil exploration a boost 
to electronics, too...NEWS, ED 
10, p. 25 

Wescon '73: Year of the comeback? 

.SR, ED 18, p. 62 


IEEE 


industrial Electronics 


Air-pollution detection creating wide 
interest. ..NEWS, ED 8, p. 25 
As industrial control systems grow, 
problems arise in controller 
choice...SR, ED 18, p. 68 
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Another first. 





10-bit monolithic 
CMOS DAC. 


True 10-bit accuracy. 
0.05% max. nonlinearity over 
Ves range. 

2 ppm/°C max. nonlinearity 
temperature coefficient. 

10 ppm/°C max. gain 
temperature coefficient. 


Low power consumption. 
20mW power dissipation. 


Versatile —like two DACs 

in one. 

A straight (unipolar) converter. 
2 quadrant multiplier. 


4 quadrant multiplier. 
AC/DC reference. 


CMOS and TTL/DTL 
compatible. 


The 16-pin ceramic DIP 
AD7520 comes in 3 
versions. 

100 piece prices are: 

$17 for 10-bit resolution and 
8-bit accuracy. 

$25 for 10-bit resolution and 
9-bit accuracy. 

$33 for 10-bit resolution and 
10-bit accuracy. 

INFORMATION RETRIEVAL NUMBER 69 





To order, give us a call. 
East Coast: 617-329-4700 
Mid West: 312-297-8712 
West Coast: 213-595-1783 
CMOS DAC is just another 
innovative use of advanced 
technology to keep you — 
and us—a step ahead of 
everyone else. . 
From Analog Devices, Inc.., 
Norwood, Mass. 02062 


ANALOG 
DEVICES 








ANNUAL INDEX 


Bypassing the phase capacitor helps 
brake reversible ac motors elec- 
trically IFD, ED 11, p. 170 

Designers compete for that snug 
electronic bug in a rug. . .NEWS, 
ED 20, p. 22 

FAA completes Phase 1 of automa- 
tion program. ..NEWS, ED 6, p. 
26 


Fighting the skyjacking menace: Any- 
one have a bomb detector... 
NEWS, ED 8, p. 36 


First hybrid relay line offered for 
factory use.. NEWS, ED 12, p. 
20 


IEEE meeting will focus on electronic 
security NEWS, ED 19, p. 23 
Industrial electronics becoming 


a 


way of life’; manufacturers see a 
year of growth ahead...NEWS, 
ED 2, p. 35 


Lithium battery: It just might revo- 
lutionize portable power. . . NEWS, 
ED 10, p. 44 

Mars photo process finding earth 
uses NEWS, ED 23, p. 34 

Postal modernization problems are 
reported NEWS, ED 22, p. 28 

Telemetry is making it big in indus- 
try as the costs tumble. . . NEWS, 
ED 4, p. 28 

UIf beacon pinpoints site of trapped 
miners NEWS, ED 11, p. 29 


Management 
Ss 


Andrew F. Kay: Once an inventor, 


it’s hard to stop creating. . .SR, 
ED 24, p. 84 
‘Born’ managers don’t exist!... 


ART, ED 18, p. 138 

Consider the part-time engineer... 
ART, ED 12, p. 100 

Control projects by hours, not dol- 
lars ART, ED 10, p. 102 

Creativity—every engineer has some 
ART, ED 4, p. 76 

Designing what the customer wants 

ART, ED 6, p. 132 

Don’t spoon-feed your engineers!.. . 
ART, ED 21, p. 108 

DuMont legacy lives on, reflected in 
the modern CRT SR, ED 24, 
p. 126 

Engineering jobs: What, why and 
where? ART, ED 1, p. 68 

‘Fashion’ the company’s growth... 
ART, ED 13, p. 120 

Four ways to motivate engineers 
ART, ED 9, p. 134 

Gene Amdahl competition plan: 
Make the machine big, but keep 
it simple...SR, ED 11, p. 66 

Getting the best inside information 

ART, ED 19, p. 86 

Giving engineers the ‘business’. . 
ART, ED 23, p. 122 

Good managers are made.. 
ED 17, p. 76 


.ART, 


148 





Is Monte Carlo worth the gamble? 
.ART, ED 3, p. 66 
Managers promote engineering ‘di- 
gestion’.. .ART, ED 26, p. 102 
Portrait of a minicomputer master- 
mind: Gordon Bell, engineer in a 
big hurry...SR, ED 11, p. 96 
Putting an engineer in the wrong... 
ART, ED 11, p. 160 
Raises: How often and how much? 
... ART, ED 8, p. 110 
Stop stumbling over internal reports! 
.ART, ED 25, p. 130 
They'd | a switch than take flight 
, ED 16, p. 90 
Time- pestitl meetings are a must! 
RT, ED 22, p. 104 
Try getting it all together. . 
ED 7, p. 58 
What ails electronics management? 
.ART, ED 15, p. 58 
You'll turn out good products for 
less. ..ART, ED 20, p. 104 


.ART, 


Materials and Packaging 


Connector and semi makers weigh 
alternatives of high-priced gold 
.NEWS, ED 22, p. 34 
or} —— those connectors. . 
, ED 20, p. 90 
ar ‘ier can block cooling air 
ot , ED 23, p. 108 
Ferrite- rtd specs permit precise 
attenuation matching. . .PF, 
19, p. 114 
FOCUS on Connectors for PCs and 
substrates. ..SR, ED 5, p. 50 
FOCUS on High temperature mate- 
rials...SR, ED 22, p. 54 
FOCUS on Materials. . .SR, ED 8, p. 
74 


Heat pipes carry heat from compo- 


nent to sink. . .PF, ED 13, p. 150 
LSI circuit connector used with 
thick films. . .NEWS, ED 10, p. 26 


Lithium battery uses inorganic elec- 
trolyte...NEWS, ED 19, p. 24 
New material simplifies making of 
ceramic parts. ..NEWS, ED 5 

24 


New material spurs superconductor 


hopes. ..NEWS, ED 21, p. 27 
Plastic semi packages may rival 
hermetics. . .NEWS, ED 12, p. 20 


Superconducting magnet yields 165,- 
000 oersteds. . .NEWS, ED 25, p. 
25 

Tape-automated bonding pushed as 
replacement for chip-and-wire. . 
NEWS, ED 13, p. 52 

Thick-film networks starting to take 
off...NEWS, ED 9, p. 31 


Thin, copper-clad laminate replaces 


ceramics in hybrids. . .PF, ED 24, 
p. 217 

Universal plug-in PC board eases 
component mixing...PF, ED 21, 
p. 146 


Voice-coil-driven laser trimmer of- 
fers accuracy to +0.005% and 
mOQ-MO range... PF, ED 8, p. 148 





Wrap-around cabinets meet 
production tolerances... PF, 
14, p. 87 


tight 
ED 


Medical Electronics 


Consumerism and the makers of 
medical electronics collide... 
NEWS, ED 5, p. 26 

Design may be a success, but prod- 
uct may die unless you're quali- 
fied. ..SR, ED 18, p. 66 

Insulin ‘pacemaker’ for diabetics 
sought. ..NEWS, ED 25, p. 25 

Multiple medical pack a NASA spin- 
off. ..NEWS, ED 24, p. 28 

Top medical care for rural areas 
planned via electronics network 

.NEWS, ED 5, p. 34 

Ultrasonic probe sought to show 
heart damage...NEWS, ED 21, 
p. 28 


Military & Aerospace 


ACES: New electrical system 
space... NEWS, ED 16, p. 40 

AF automates watch on celestial 
events. ..NEWS, ED 1, p. 27 

AF data link to use time-shared sys- 
tem...NEWS, ED 23, p. 27 

AF presses design of ‘flying com- 
puter’... .NEWS, ED 24, p. 28 

AF tests radio waves in ‘whispering 
gallery’...NEWS, ED 15, p. 23 

Abdominal flying tested for Navy... 
NEWS, ED 6, p. 26 

Air Force continues pusn toward 
laser communication satellite net 

.NEWS, ED 17, p. 28 

Air Force to develop low-accuracy 
guidance. .. NEWS, ED 17, p. 19 

Aneroid altimeter gives way finally 
to a computerized electronics 
one. . .NEWS, ED 10, p. 46 

Bubble memory planned for record- 
ing in space. ..NEWS, ED 21, p. 
27 


for 


CMOS makes possible digital navi- 


gation system...NEWS, ED 20, 
p. 19 
Design in the 1980s: How NASA 


sees its equipment shaping up... 
NEWS, ED 16, p. 42 

Electronic flying passes initial Air 
Force test... NEWS, ED 5, p. 23 

Iran seeking to buy U.S. ‘smart’ 
bombs. . .NEWS, ED 6, p. 25 

It's a leaner Fort Monmouth today— 
but a better R&D operation... 
SR, ED 18, p. 38 

‘Largest’ TV tube developed by AF 
...NEWS, ED 14, p. 20 

Laser airspeed meter being tested 
by NASA. . .NEWS, ED 1, p. 28 

Laser gets hotter in military applica- 
tion. ..NEWS, ED 18, p. 26 

Mideast War is forcing changes in 
American military electronics. . . 
NEWS, ED 25, p. 42 

NASA aims to hold the line with a 
$3.4-billion budget... NEWS, ED 
2 kh 2 
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BARGAINS GALORE 


on LEDs from DIALIGHT 








—_ 


FEATURES: 


High luminous 
intensity 


Low cost 


Low power con- 
sumption 


IC compatible 


Vibration /shock 
resistant 


Solid state re- 
liability 

Life measured in 
years 


Wide viewing 
angle 


Dialight’s high brightness 521- 
9200 LED is an intense large 
area light source that has this 
typical luminous intensity: 


: 


l= 2.0 mcd. 














Jt 


dicators 
nunciators 


APPLICATIONS: 
Panel lighting - Circuit-status in- 
Back lighting of an- 
- Alpha-numeric 
displays - Automobile dash- 
boards - Appliances - Desk-top 
calculators - Housewares 


4 


| 


























for 17¢ each. 
i 


If you need LEDs 
from 1000 to9999, 
Dialight has them 





— 





Even if you only need LEDs 
from 1 to 99, Dialight has 
them for 28¢ each. 


= 
(~~ yw i ) 
Ay 
ye 4) 
Quality LEDs are 9¢ each LEDs from 100 
when purchased in million to 999 are only 
q piece quantities q 21¢ each. 
a J 
- ‘“ 

















4 4 / 

A )3? 
Quantities from 
10,000 are a low 16¢ 


each and Dialight can 
q fill your order today 





; 





= 


With this coupon you can get 
a free LED sample. Send this 
coupon to your nearest 
Dialight distributor or give 


him a call. 








AVAILABLE NOW FROM 
THESE STOCKING DISTRIBUTORS 


ARIZONA 
Moltronics of Arizona, 


Inc. 
602-272-7951 


CALIFORNIA 
Western 
Electromotive 
213-870-7621 
Bell Electronics Corp. 
415-323-9431 
Fisher/Brownell 
408-244-6182 
Richey Electronics, inc. 
213-875-2862 
Westates 
Electronics Corp 
213-341-4411 


COLORADO 

Meter Master 
Instrument Corp. 

303-722-5766 


FLORIDA 

Hammond 
Electronics, Inc. 

305-241-6601 


ILLINOIS 
Newark Electronics 
312-638-4411 


INDIANA 
Graham Electronic 


Radio Distributing Co. 
219-287-2911 


MARYLAND 

Pioneer Washington 
Elect. Co. 

301-424-3300 

Radio Electric 
Service Co. 

301-823-0070 


MASSACHUSETTS 
Cramer Electronics, 
Inc. 
617-969-7700 
DeMambro Supply 
Co., Inc. 
617-787-1200 
Gerber Electronics, Inc 
617-329-2400 
Sager Electrical 
Supply Co. 
617-542-2281 


MICHIGAN 
RS Electronics 
313-491-1000 


MINNESOTA 
Gopher Electronics Co. 
612-645-0241 


MISSOURI 
Lcomp-St. Louis, Inc 
314-647-5505 


NEBRASKA 
Scott Electronic Supply 
402-434-8308 


NEW JERSEY 
Federated Electronics 
201-376-8900 

Resco Electronics 
609-662-4000 

State Electronics 
201-887-2550 


NEW YORK 
METROPOLITAN AREA 
Arrow Electronics, 


Inc. 
516-694-6800 
Harrison Radio Corp. 
516-293-7990 
Wesvey Radio Co., 


nc. 

516-921-8700 
Melville Radio Corp. 
914-592-7100 
Peerless Radio Corp. 
516-593-2121 


NEW YORK STATE 
Summit Distributors, 


Inc. 
716-884-3450 
NORTH CAROLINA 
Hammond 

Electronics of 


Carolina, Inc. 
919-275-6391 


OHIO 
Hughes-Peters, Inc. 
614-294-5351 
Pioneer-Cleveland 
Div. 
Pioneer-Standard 
Electronics 
216-587-3600 
Stotts-Friedman Co. 
513-224-1111 
Sun Radio Co., Inc 
216-434-2171 


CKLAHOMA 
Radio, Inc. 
918-587-9124 


PENNSYLVANIA 
Almo Electronics 
Corp. 
215-676-6000 
George D. Barbey Co. 
215-376-7451 
Cameradio Co. 
412-288-2600 


TEXAS 
Harrison Equipment 


., Inc. 
713-224-9131 
UTAH 


Standard Supply Co. 
801-355-2971 


WASHINGTON 

Almac/Stroum 
Electronics 

206-763-2300 


WISCONSIN 
Parts Mart Corp. 
414-276-4160 


CANADA 
Saynor Electronics Ltd. 
416-445-2347 
L. A. Varah Ltd. 
604-736-9252 
Wackid Radio TV 

Labs, Ltd. 
613-726-1821 














_, 








All prices are domestic and subject to change without notice. ) 





DIALIGHT 


Dialight Corporation, A North American Philips Company 
60 Stewart Avenue, Brooklyn, N.Y. 11237 (212) 497-7600 
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DIALIGHT 


——_——_— Product Selector 


LEO Product Selector Guide 





Ask for free LED 


Guide. 60 pages of 
LEDs: discretes, in- 
dicators, displays, 
fault indicators, 
opto-isolators, etc. 
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ANNUAL INDEX 


Navy miniaturizes radio mike and 
earphone. ..NEWS, ED 10, p. 42 


Navy to try fiber optics instead of 
wiring. ..NEWS, ED 14, p. 19 


New avionics may help counter jet 
noise. ..NEWS, ED 7, p. 19 


New MIL spec-cost; Designers must 
meet it. ..NEWS, ED 8, p. 52 
New spacecraft system to cut fuel 


use in half...NEWS, ED 16, p. 
20 
Ready for man’s longest stay in 
space NEWS, ED 8, p. 28 
‘See all’ Navy radar tracks multiple 
targets NEWS, ED 8, p. 25 


Sensitive IR bolometer developed for 
military. .. NEWS, ED 16, p. 20 


Skylab crew ready if gyros malfunc- 


tion. .. NEWS, ED 17, p. 19 
U.S. speeding weapons R&D to 
match Soviet advances. . .NEWS, 


ED 26, p. 31 

U.S. still favors solar cells despite 
Skylab difficulties...NEWS, ED 
12, p. 19 

U.S. weighs Israeli request for latest 
ECM equipment NEWS, ED 23, 
p. 27 


‘Underground’ radar resolves to one 
inch NEWS, ED 22, p. 28 
‘Who is it?’ machine sought by Air 
Force. ..NEWS, ED 6, p. 26 
4-billion hike in defense spending 
due, with little if any of it trick- 
ling into R&D. . .NEWS, ED 2, p. 

32 


$13-billion spending by Pentagon 
forecast... NEWS, ED 14, p. 19 


Semiconductors 


Active diodes crowding Gunns _ in 
noise, power and efficiency. . 
NEWS, ED 7, p. 22 

Acoustic-wave structure blends digi- 
tal MOS and hybrid features... 
NEWS, ED 18, p. 32 

Adjustable logic-delay circuit covers 
40-us to 375 ms with one con- 
trol IFD, ED 25, p. 146 

Adjustable sine wave audio oscillator 
employs improved agc for wide 
frequency range... .IFD, ED 4, p. 
8? 


Advances in resistor fabrication yield 
monolithic 10-bit DACs... SR, 
ED 6, p. 34 

Amorphous metallic films promise 
easy-to-make bubble memories. 
NEWS, ED 5, p. 32 

Analog methods may yield denser 
computer memories NEWS, ED 
6, p. 25 

Analog multiplication or amplitude 
modulation are provided by a sin- 
gle MOSFET...IFD, ED 1, p. 98 

sentiie switches ‘replace one relays 

ART, ED 13, p. 
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BCD decade counter exceeds 600 
MHz, uses only 420 mW.. .PF, 
ED 4, p. 91 

Bell Labs’ new thin-film hybrid may 
be most complex ever built. . 
NEWS, ED 15, p. 34 

Bi-directional interval timer includes 
snap-action trip points. . .IFD, ED 
25, p. 142 

Binary adder technique recognizes 
m out of n bits...IFD, ED 16, 
p. 98 

Biphase data transmission system 
uses IC one-shot as converter and 
doubler. . .1FD, ED 8, p. 128 

Blend ECL and TTL ICs...ART, ED 
6, p. 112 

‘Blue sky’ amorphous memory ready 


for down-to-earth uses. . .NEWS, 
ED 16, p. 22 
Boost CMR in differential... ART, 
ED 20, p. 94 
Boost are speed to 11 MHz 
ART, ED 7, p. 42 


Bubble memory developed in lab, 
and it appears to be a success... 
NEWS, ED 9, p. 40 


Bubble memory-logic chip? IBM 
heads toward that goal. . .NEWS, 
ED 12, p. 38 


Bubble-memory material promises 
faster readout...NEWS, ED 23, 
p. 27 


Bucket-brigade MOS ICs delay ana- 
log signals. . .PF, ED 8, p. 135 


Build a wideband phase-locked loop 
... ART, ED 18, p. 112 


Build power amplifiers with IC driv- 
ers...ART, ED 21, p. 80 


Build stable frequency synthesizers 
. .ART, ED 12, p. 76 


Build the n-flop, a multiple pulse- 
input, level-output device that uses 
simple gates. . .IFD, ED 17, p. 84 


CCDs are breaking new ground 
as analog signal processors... 
NEWS, ED 25, p. 28 

CMOS and bipolar on chip drive 
LED numeric display...PF, ED 
8, p. 138 


CMOS logic elements interface easily 
.. ART, ED 5, p. 66 

Chopper-stabilized amp shrunk by 

new process. ..NEWS, ED 12, p. 


19 
Chopper-stabilized op amp _ goes 
monolithic. ..NEWS, ED 18, p. 25 


Chopper-stabilized op-amp IC re- 
duces drift to 0.2 wV/°C...PF 
ED 19, p. 100 


Chopper stabilized op amp now fits 
in a 14-pin DIP...PF, ED 13, p. 
136 

Chroma demodulator chip makes 
low-distortion AM detector. . .IFD, 
ED 24, p. 196 

Circuit based on four-bit addition 
finds average value of BCD num- 
bers. ..IFD, ED 23, p. 130 

Cut component count...ART, ED 
19, p. 76 ; 

Diffused junction gives 
conversion. . .NEWS, 


rms-to-dc 
ED 8, p. 25 











Digital watch advances disclosed by 
Intersil. .. NEWS, ED 18, p. 25 
Divide by n with the 7490... .ART, 
ED 8, p. 106 

ECL-gate 4-2 delay cut to 
ey ns or less. ..PF, ED 25, p. 
1 


EFL, a new logic family for LSI, 
promises to ease designer’s job 
.NEWS, ED 6, p. 30 


Eight-bit a/d converter is smallest 
available in size, price and power 
...PF, ED 24, p. 244 

Fast BCD/binary conversions:... 
ART, ED 22, p. 84 


Fastest IC op-amp settling time, 1 
pus to 0.01%, given by 10-MHz 
unit...PF, ED 6, p. 94 

Fivefold boost in diode speed. . 
NEWS, ED 10, p. 41 

Flexible power switch/amp IC de- 
livers 10 W of peak power. . . PF, 
ED 1, p. 105 

Floating voltage regulator helps 
build high-compliance current 
source. ..IFD, ED 10, p. 108 

FOCUS on IC voltage regulators... 
SR, ED 14, p. 46 

FOCUS a Power semiconductors 

, ED 23, p. 80 

FOCUS on RF transistors. . 
3, p. 46 

Four-bit microprocessor cycles_in- 
structions in 5 ws...PF, ED 5, 
p. 94 

Generate low-distortion sine waves 

. .ART, ED 14, p. 70 

Get square-wave tone bursts with a 
single timer IC...IFD, ED 18, p. 
148 

Get wider dynamic range in a log 
amp...ART, ED 4, p. 60 

Get +0.02% full-scale VCO accu- 
racy...ART, ED 6, p. 126 


‘Glitchless’ hybrid-IC DAC has 500- 


.SR, ED 


mA drive capability. ..PF, ED 16, 
p. 118 

High-frequency clock helps extract 
vertical sync signal...IFD, ED 
15, p. 104 


High-speed shift registers use TTL 
RAMs and counters to do all the 
shifting. ..IFD, ED 18, p. 146 


IC op amp slew rate soars to 320 
V/us...PF, ED 22, p. 128 


Improve avalanche-photodiode de- 
signs... .ART, ED 15, p. 68 


Improve fast-logic designs. . 
ED 10, p. 90 


Improve op-amp audio circuits... 
ART, ED 20, p. 68 


Increase bandwidth of cascaded 
ea counters to 35 MHz 
...1FD, ED 1, p. 100 


increase phototransistor bandwidth 
..ART, ED 8, p. 


lon-implanted diodes switch 1 to 30 
A in 25 ns or less... PF, ED 12, 
p. 127 


It's a year for bubble memories; 


Prototypes will appear shortly... 
NEWS, ED 3, p. 22 


_ART, 
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FROM COAST TO COAST 


SQ Ue 


We've got the greatest numbers game in the country. 
California: 800-854-2799. Florida: 800-327-3243. 


Dial either one of these toll-free exchanges anytime for information on 60,000 semi-conductor 
part numbers. CMOS. FET’s. PMOS. Power Transistors. All Hybrids. Diodes. Rectifiers. 
Virtually any Semi-conductor, Custom or Standard. We'll provide on-the-spot price information 
along with in-depth technical assistance. 


Just call us first for any of your semi-conductor requirements. 
After all, we’ve got your number. And now you've got ours! 





CALL TOLL-FREE CALL TOLL-FREE 
8808 Balboa Avenue 1177 Blue Heron Bivd. 
San Diego, California 92100 Riviera Beach, Florida 33404 


Molitron 


DEVICES, INC. 


PLANTS IN: CALIFORNIA * FLORIDA * NEW YORK * ENGLAND * HONG KONG * MEXICO 
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ANNUAL INDEX 


Japanese IC metallization method 

hailed as reliability ‘breakthrough’ 
NEWS, ED 13, p. 54 

Largest programmable ROM stores 
4096 bits and has 70-ns max 
access time PF, ED 19, p. 99 

Latest quad op amp needs only one 
supply NEWS, ED 3, p. 20 

Lift IC op-amp performance. . .ART, 
ED 4, p. 66 

Line receiver rejects common-mode 
spikes but employs only 2 flip- 
flops IFD, ED 4, p. 86 

Linearize your v/f converter. . 
ED 23, p. 112 

Low-cost IC contains complete log 
amplifier PF, ED 17, p. 102 

MNOS memory upstaging MOS and 
fixed heads in some areas. 
NEWS, ED 18, p. 28 

MOS memories seen at 16,000 bits 
per chip NEWS, ED 3, p. 19 

MOS/LSI modem replaces expensive 
bipolar type NEWS, ED 19, p. 
43 


ART, 


Make a true-rms-to-dc converter, us- 
ing only one IC multiplier and an 
op amp IFD, ED 21, p. 116 


Materials seminar due in semicon- 


ductor field NEWS, ED 18, p. 
25 
Matrix approach cuts component 


count for decoding digital words 
IFD, ED 14, p. 76 
Microprocessors, building blocks for 
logic design, maintain hot pace 
SR, ED 18, p. 70 
Motorola offers prizes for innovative 
design NEWS, ED 16, p. 20 


NMOS and CMOS are surging for- 
ward in drive to dominate semi- 
conductor scene NEWS, ED 1, 
p. 31 


Need an inverter? Use a spare J-K 


flip-flop IFD, ED 13, p. 132 
New IBM semis aim for terahertz 
range. . .NEWS, ED 24, p. 27 


New TI courses to cover 3 fields 
NEWS, ED 17, p. 20 


New processing and design tricks 
skyrocket the performance of LSI 
SR, ED 6, p. 68 


Nondifferential phase inverter offers 
balanced-output Z with 2 tran- 
sistors IFD, ED 19, p. 94 


Nonselective frequency tripler uses 
transistor saturation characteris- 
tics IFD, ED 17, p. 86 


One-shot timing circuit blocks EMI 
pulses that cause counting errors 
IFD, ED 22, p. 110 


Op-amp summer modifies VCO chip 
for clean sine wave operation 
IFD, ED 9, p. 140 


Optical devices get JEDEC numbers 
NEWS, ED 7, p. 20 
PLAs replace ROMs for logic de- 
signs ART, ED 22, p. 66 
Phase-lock indicator operates with 
either periodic or PCM inputs 
IFD, ED 6, p. 140 
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Phase-locked loop helps generate 
waveforms with variable duty cy- 
cle or phase shift.. .IFD, ED 19, 
p. 90 

Programmed logic array puts 16-bit 
mini in economy class. ..NEWS, 
ED 10, p. 28 

Programmed logic array replaces 
131 k bits of ROM.. .PF, ED 12, 
p. 124 

Projectile fuze first to use MNOS 
circuits. ..NEWS, ED 16, p. 19 

Protect op amps from overloads. . 
ART, ED 10, p. 96 

Protect series-pass_ transistors. . 
ART, ED 25, p. 82 

Quad-linear ICs racing up the pike, 
paced by automotive applications 
...NEWS, ED 21, p. 32 

Quad op-amp comparators allow 
continuous monitoring of two in- 
puts...IFD, ED 7, p. 82 

Quad op amp IC operates from a 
single power supply...PF, ED 
20, p. 120 

Reduce system noise with CMOS 
circuits. . .ART, ED 25, p. 112 

Resistive bridge and op amp form a 
multiplying DAC...1IFD, ED 19, 
p. 92 

Retriggerable one-shot prevents false 
triggering of PLL tone detector 
...1FD, ED 1, p. 102 

SCR turn-off problem eliminated in 
rapid-fire stroboscope trigger. . 
FD, ED 22, p. 116 

SOS central processor makes debut 
in a mini. ..NEWS, ED 26, p. 31 

Schmitt trigger provides switch 
drive and regulation for power 
supply. ..IFD, ED 15, p. 106 

Series SCR lamp flasher operates 
with a wide range of loads... 
IFD, ED 5, p. 84 


Shift option improves handling of 
binary counter data. . .IFD, ED 7, 
p. 84 


Shortcomings noted in_ solid-state 
surger. ..NEWS, ED 13, p. 26 


Shorter, more compact show salutes 
transistor...SR, ED 6, p. 66 


Silicon rectifier unit can operate at 
500 F...NEWS, ED 19, p. 23 


Simplify amplifier selection... ART, 
ED 16, p. 72 


Single diode extends duty-cycle range 
of astable circuit built with timer 
IC...1FD, ED 5, p. 80 

Single supply runs op-amp circuit 
... ART, ED 25, p. 124 

Single-transistor cell reaching for 
first place in MOS memories. . 
NEWS, ED 6, p. 28 

Soviet acting to get IC process capa- 
bility... NEWS, ED 4, p. 25 

Stereo IC with all functions on chip, 
simplifies quadraphonic decoding 

.-eF, ED 2, p. &2 

Successive-approximation a/d_ con- 

verters fit 40-pin DIPs and offer 


many options...PF, ED 22, p. 
121 

System designers feel impact of 
semiconductor memories.. 








NEWS, ED 19, p. 32 
Temporal-priority circuit latches af. 
ter receipt of first input signa) 
-- oe ED Zo 182 
Tiny modular op amp slews and set. 
tles in a hurry...PF, ED 18, p. 
94 
Transistor and two resistors reduce 
noise and widen bandwidth of 
101/748 op amps.. .IFD, ED 14, 
p. 78 
Two offbeat technologies invade the 
burgeoning field of memories. 
NEWS, ED 14, p. 22 
Two very-low power CMOS ICs detect 
tone-signaling frequency shifts. .. 
IFD, ED 13, p. 126 
Two-wire line-drivers come in TO. 
packages. . .PF, ED 24, p. 221 
UV process speeds photoresist re- 
moval. ..NEWS, ED 1, p. 27 
Unconventional uses for IC timers 
... ART, ED 12, p. 84 
Unijunction oscillator helps increase 
range of monolithic timer without 
use of big capacitors. . .IFD, ED 
22, p. 114 
Unusual filter concept promises 
high-Q, low-frequency IC device 
...NEWS, ED 17, p. 22 
Use a quad amplifier IC to handle 
transducer bridge signals. . .|FD, 
ED 3, p. 74 
Use current-mode IC amplifiers... 
ART, ED 2, p. 48 
Use thyristor switches for propor- 
tional...ART, ED 23, p. 118 
Users demand and get higher reli- 
ability ICs. ..NEWS, ED 2, p. 22 
Variable-modulus ICs simplify PLLs 
for 200 MHz.. .PF, ED 8, p. 136 
Voltage-to-frequency converter con- 
structed with few components is 
accurate to 0.2%...IFD, ED 13, 
, Pp. 124 
olume compressor with 50-dB 
range built around single op amp 
...IFD, ED 10, p. 110 
Which voltage regulator is best?. . 
ART, ED 25, p. 92 


Wideband nonsaturating multivibra- 
tor features nanosecond rise and 
fall times... .1FD, ED 26, p. 112 


Year of MNOS is coming, with 4-k 
bit RAMs and more. . .NEWS, ED 
9, p. 34 


2-component RC network initializes 
CMOS registers. . .1FD, ED 21, p. 
118 


3 years after birth, CCDs head for 
first commercial applications. . 
NEWS, ED 1, p. 36 

4-bit BCD adder and arithmetic unit 
perform faster with less power. . . 
PF, ED 6, p. 156 

8-k CCD memory chips due to re- 
place discs...NEWS, ED 15, p. 
23 

14-pin ceramic DIP holds matched 
op-amp pair. ..PF, ED 13, p. 135 

30-MHz power transistors yield more 
watts per dollar...PF, ED 20, p. 
122 


100-V/yus slew rate available in a 
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Features: 
e Exclusive error correction feature. 


e Accepts data input at 20,000 character/second rate. 
e Self-contained display drive & display data storage. 
e Requires only ASCII input code, +5V, —12V, clock & load control.” 
e Refresh not required. 


e Total unit size: 6Y2" x 1” x 1”. 
e Display modes: BURST (32 characters at once) 


ELECTRONK 



















Permits on-line editing of text. 


Typewriter display 
Walking display 






tel mitigtal-ig 
Talieleut-licela) 
write, Dept. 526 


4& MERICAN EESLECTRONIC 


M Wy-0:10):9-U ue): 36 21_ me tlm 


P.O. Box 552, Lansdale, PA 19446 
215-822-2929 + TWX: 510-661-4976 
Cable: AMERLAB 


INFORMATION RETRIEVAL NUMBER 72 
DESIGN 6. March 15. 1974 


ANNUAL INDEX 


high-voltage FET op amp.. .PF, 
ED 9, p. 149 


~ 


Analog divider simplifies ac ratio 
meter and yields +0.2-dB meas- 
urement accuracy...IFD, ED 2, 
p. 72 

Analogs aren't dead, but they’re fac- 
ing a digital onslaught. ..SR, ED 
24, p. 108 

Be on guard when using DVMs... 
ART, ED 12, p. 70 

Bench instruments or systems, they 
come with high IQs. . .SR, ED 24, 
p. 132 

Calculate receiver sensitivity. . 
ED 25, p. 118 

Catch a transient pulse—store it, 
display it and digitize it. ..PF, 


.ART, 


ED 17, p. 92 
‘Compute the noise figure. . 


4 


.ART, 
ED 4, p. 72 

DPM automatically switches range: 
It's an industry first...PF, ED 
18, p. 84 

DPMs vs analog meters. . 
24, p. 158 

DVMs aren't what they used to be 

.ART, ED 24, p. 166 


.ART, ED 


_DVMs can do more than measure 


ART, ED 21, p. 102 
Data storage improves with new 
magnetic and paper tape units 
.SR, ED 24, p. 140 
Detector gives computer warning of 
ac power-line failure in 150 us 
..IFD, ED 26, p. 108 
Digital and analog printout given 
simultaneously by single device 
NEWS, ED 13, p. 56 
Digital logic give rise to three de- 
vices for easing design work... 
SR, ED 24, p. 66 
Digital readout sig gen stretches 
peak FM deviation...PF, ED 6, 
p. 80 
Don't be strangled 
p. 86 
Don’t clobber your circuit. . 
ED 24, p. 178 
Don't eyeball noise 
p. 184 
Don't get burned! 
72 


ART, ED 26, 
.ART, 
ART, ED 24, 
ART, ED 5, p. 


Dual comparator and R-C filter esti- 

mate probability density functions 
IFD, ED 4, p. 84 

Easy way to match impedances. . 
ART, ED 5, p. 76 

Electron microscope method prom- 
ises 10-A resolution NEWS, ED 
21, p. 39 

Energy meter improves aircraft per- 
formance NEWS, ED 23, p. 65 


Equipment is getting faster and 
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smaller and much more digital 
... SR, ED 24, p. 90 
FOCUS on Digital multimeters.. . 
SR, ED 16, p. 5 
FOCUS on Pulse and word gener- 
ators...SR, ED 11, p. 128 
FOCUS on Signal generators and 
synthesizers. ..SR, ED 10, p. 62 
For versatility and wide choice, try 
the bargain counters. . .SR, 
24, p. 118 
Give it a whack!. . .ART, ED 7, p. 54 
H-P will market automobile analyzer 
...NEWS, ED 17, p. 20 
High-speed counter-timer carries a 
low price tag... PF, ED 10, p. 


Hung up on synthesizer specs?... 
ART, ED 15, p. 96 
ICs give automatic selection of range 
for frequency counters. . .IFD, ED 
17, p. 82 
Improve optical measurement accu- 
racy...ART, ED 26 92 
Instrument interfacing can be done 
—but it takes a bit of doing... 
SR, ED 24, p. 74 
Integrate-and-hold circuit gives 
electro-chemical measurements 
.IFD, ED 1, p. 96 
Integrate with a DMM?.. 
22, p. 92 
ee a a function generator 
ED 26, p. 96 
wide goto is based on electro- 
static charge detection. . .1FD, ED 
9, p. 142 
Is it convenient to use? Gains are 
being made outside and inside 
.SR, ED 24, p. 56 


LEDs check transient response of 
sensors. ..NEWS, ED 23, p. 63 
Lightweight 15-MHz scope sells for 
just $500...PF, ED 24, p. 230 

Logic analyzer displays up or down- 
stream data bits...PF, ED 7, p. 
89 


.ART, ED 


Measure GHz power and freq with 
only one instrument...PF, ED 
24, p. 224 


Measure vhf-FM receiver sensitivity 
.ART, ED 26, p. 78 


Measure random-pulse frequencies 
.ART, ED 13, p. 114 


Measuring system uses white noise 
to indicate temperature from 10 
to 2500 °K... IFD, ED 24, p. 190 

Modular function generators output 
waveshapes to 1 MHz PF, ED 
17, p. 108 

Multi-testers have many benefits, 


but there are disadvantages, too 
.SR, ED 18, p. 64 


New IR source offered for air pollu- 
tion testing...NEWS, ED 26, p. 
32 

New generators are sharp setters, 
and they keep quiet...SR, ED 
24, p. 98 


Optical isolators provide diverse 
functions in signal-detector cir- 
cuit.. .IFD, ED 12, p. 104 





Plug-ons extend versatility of DMM 
measuring system...PF, ED 2, 
p. 86 

Portable DMM responds to rms in- 
stead of average...PF, ED 18, 
p. 86 

Precision, precision: Federal bureau 
sets the pace for industry. . .SR, 
ED 24, p. 146 

Precision resistance-ratio detector 
gives 0.5% accuracy for less 
than $3...1FD, ED 22, p. 114 

Programmable current generator has 
linear response and ignores pow- 
er variations...IFD, ED 21, p. 
120 

Quiet breakthroughs for the design- 
er’s indispensable tools. ..SR, 
ED 24, p. 38 

Reference axis without optics? Rf 
coil’s magnetic field provides it 

.NEWS, ED 15, p. 38 

Reject common-mode noise. . 

D 9, p. 120 
Select digital testers systematically 
RT, ED 24, p. 

Shedding light on LED luminance 
... ART, ED 8, p. 92 

Simplify small-lamp 
ART, ED 22, p. 74 

Single-digit readout offers range of 
95 dB with 0.002% resolution... 
IFD, ED 6, p. 142 

Single-slope conversion makes cool, 
tough DPM...PF, ED 5, p. 90 

Skinny 3-1/2 digit DPM offers fat 
performance, low cost...PF, ED 
4, p. 100 

Standard predicted for instrument 
interface... NEWS, ED 2, p. 21 

Swing to the digital raises problems; 
‘Smart’ hardware growing popu- 
lar...SR, ED 6, p. 72 

Thin-film effect points to new pho- 
todetectors...NEWS, ED 18, p. 
25 


ART, 


selection... 


Those dazzling advances depend on 
industry-wide teamwork. . .SR, ED 
24, p. 40 

Tiny CMOS counters rival electro- 
mechanical imports...PF, ED 6, 
p. 82 


Two amplitude measurements deter- 
mine unknown phase angle... 
IFD, ED 7, p. 86 


Unmanned observatory would detect 
A-blasts...NEWS, ED 25, p. 26 


Wideband circuit fits curves with 
Straight-line segments. . .IFD, ED 
6, p. 136 


With LSI, you'll get more instrument 
punch in a much smaller package 
at a lower price. ..NEWS, ED 1, 
p. 30 


3-1/2 digit autoranging multimeter 
fits in the palm of a hand.. . PF 
ED 18, p. 82 

4-1/2 digit DMM resolves 1 «V on 
signals to 20 mV...PF, ED 5, p. 
87 


500 MHz synthesizer switches in 
under 100 uws...PF, ED 24, p. 
229 
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